Among different types of rating scales in scoring speaking performance, the EBB (Empirically derived, Binary-choice, Boundary-definition) scale is claimed to be easy to use and highly reliable (Turner & Upshur, 1996; . However, it has been questioned whether the EBB scale can be applied to other tasks. Thus, in this study, an EBB scale was compared with an analytic scale in terms of validity, reliability, and practicality.
Introduction
Increasing practicality while maintaining high validity and reliability has always been a challenge for speaking tests. This tends to lead to the infrequent use of speaking assessment both inside and outside the classroom (Akiyama, 2004; Honda, 2007) . In addition, low reliability and validity for ratings are expected, particularly when raters are not trained and rating descriptors are vague (e.g., Brindley, 1998; Fulcher, 1996) .
In order to tackle these problems, various measures have been taken to increase test practicality at the stages of (a) design and operationalization, (b) administration, (c) rating, and (d) analysis (Bachman & Palmer, 1996) . At each stage, test practicality is influenced by human resources, material resources, time, and money. Of the four stages, the rating stage of speaking tests tends to require the most resources, for example, for rater training and the rating process itself. In order to overcome the difficulty of maintaining high practicality in this stage, one of the methods proposed was to use the Empirically derived, Binary-choice, Boundary-definition (EBB) technique (Upshur & Turner, 1995) . The present study examines the characteristics of the EBB scale in the context of a Story Retelling Speaking Test (SRST), which is a tape-based test for classroom use that was developed by the authors (see Appendix A).
As with all widely used rating scales such as holistic and analytic scales, the EBB scale also has several levels of the trait or traits being measured. It consists of a hierarchical set of explicit binary questions or descriptions. Then, listening to the student performance, the rater makes a series of yes-or-no choices (see examples in Appendix B) and reaches a final score. These descriptors, which are determined based on a small sample of actual task performances, define boundaries between score levels. This scale is therefore called an Empirically derived Binary-choice Boundary definition (EBB) scale (Upshur & Turner, 1995) .
According to Upshur (1996, 2002) , an EBB scale is easy to use and can obtain high intra-and inter-rater reliabilities. It is also claimed that the scale can assess constructs more precisely since it is made based on the actual performance of a test (Turner & Upshur, 1996) . However, because of the scale's empirically-derived and task-specific nature, it has been questioned whether results obtained by an EBB scale that was made specifically for a certain task can be generalized to other tasks (e.g., Bachman & Savignon, 1986; Fulcher, 2003) . Fulcher (2003) claims that "the meaning of the [EBB] score relates only to the specific task that was used in the test, and its meaning cannot be generalized to any other test task, or any task in the real world, unless the criterion task is identical in every way to the test task" (p. 107), but to our knowledge, this claim has not been tested empirically. We see this problem as a reliability issue of the EBB scale and will investigate the consistency of EBB ratings from multiple tasks because if the results are consistent across tasks, the result of a task can be considered generalizable to that of another task.
Other than the practicality and reliability issue, an important research area for all testing contexts is validity. One useful way to demonstrate the validity of the EBB scale is to compare the scale with other existing scales, which has been attempted by Nakai (1997) and Koizumi and Kurizaki (2002) . Nakai (1997) reported high correlations (r = .726 to .958) between three rating scales: analytic, holistic, and EBB scales, which suggests that the constructs these scales assess are similar. The evidence that he presented is important, but stronger evidence can be presented using a multitrait-multimethod (MTMM) approach. This simplified version was utilized by Koizumi and Kurizaki (2002) and showed that the EBB and analytic scales were correlated more highly (r s = .756 to .786) than the EBB (or analytic) scale and non-speaking tests (r s =.142 to .439). However, a more detailed MTMM approach needs to be taken to investigate whether each criterion such as communicative efficiency, grammar, and pronunciation of the EBB scale measures traits as intended.
Thus, the purpose of this study is to examine the reliability, validity, and practicality of the EBB scale in scoring the SRST, in comparison with an existing analytic scale. We chose an analytic scale to compare with the EBB scale because both scales have multiple criteria to assess speech performance. This means that the scales can provide students with their speaking profiles, such as the strong and weak points of their speaking ability (e.g., Luoma, 2004) . From the practicality point of view, a holistic scale would be the best but, since it has only one criterion, the validity of the scale is difficult to achieve unless raters are sufficiently trained (e.g., Upshur & Turner, 1995) . Therefore, with the use of the EBB and analytic scales, this study attempts to answer the following three research questions (RQs): RQ1: How many stories are needed to achieve high reliability in the two scales?
RQ2: Is the EBB scale related to the analytic scale as intended?
RQ3: Which scale is more practical, the EBB scale or the analytic scale?
To examine RQ1, the multivariate generalizability theory (Brennan, 2001 ) is adopted by utilizing the mGENOVA program (Center for Advanced Studies in Measurement and Assessment, 2007) . With this program, we can analyze all the criteria of a rating scale together and identify how many tasks (i.e., stories) are necessary to obtain a reliable score for each criterion. For RQ2, a multitrait-multimethod (MTMM) approach is taken because it can indicate the adequacy of tests as measures of constructs (Campbell & Fiske, 1959) . Creating a MTMM matrix of Pearson correlation coefficients between the criteria of the EBB and Analytic scales, we can compare whether correlations between the same or similar traits of the EBB and analytic scales are higher than between different traits. The MTMM method has advantages over an independent comparison of correlations between criteria of similar constructs in that the former can observe both trait and method effects together. Regarding RQ3, the practicality of the EBB scale is compared descriptively with that of the analytic scale by conducting a questionnaire with raters using both scales.
Method

Participants
Fifty-two EFL learners from two Japanese universities took the SRST. Among them, 48 learners were university students at either a beginning or intermediate level of English proficiency, majoring in English or engineering. The remaining four were graduate students who were majoring in English and who were relatively high in proficiency. They were asked to participate in this study in order to examine the ceiling performance of the test.
Materials
Story Retelling Speaking Test (SRST) . A classroom-based SRST was developed that used a story retelling (or reproduction) technique as its main speaking task. The test consists of two sections: reading a story and retelling it (see Appendix A). In the reading section, reading ability is mainly measured. If test takers cannot answer the comprehension questions, they are assessed as being at the pre-speaking level, lacking basic linguistic knowledge. For the SRST, two 100-word and two 150-word stories were adopted from past Eiken (Society for Testing English Proficiency) Grades 3 and 4 tests.
The text difficulty was nearly the same for the four stories (Flesch-Kincaid Grade Level: 4.1, 4.5, 4.6, and 5.3, respectively) . Each story had three comprehension questions.
For the retelling section, four words, either proper nouns or keywords, were prepared from each story as prompts in order to help learners recall the content of the story when retelling. Examinees were tested on whether they could convey the information they had just received as clearly as possible, and on how much of the story they could recall. However, this was not a memory test as many studies have demonstrated that such elicited imitation tasks are not related to learners' short-term memory capacity but rather to language abilities such as syntactic knowledge and sentence construction ability (Versant TM with Ordinate® Technology, 2007; Caplan & Waters, 1999) .
The SRST was designed to enhance the practicality of classroom speaking assessment and to produce positive washback effects on teaching and learning (see Hirai & Koizumi, 2008, for details) . It can be administered using tape-based instruction in a language laboratory or a CALL room to a large number of students at the same time. In addition, reproduction or retelling tasks have been widely used for classroom activities.
They can encourage learners to pay more attention to not only the content of the story but also language form (e.g., Gambrell, Kapinus, & Koskinen, 1991; Yoshimura, 2006) .
Since these tasks demand deeper cognitive processing, more effective learning is thought to take place (e.g., Craik & Tulving, 1975; Hirai, 2005 , Swain, 1985 Wittrock, 1990) . In fact, according to examinees' perceptions of the SRST, the connection from input to output enhanced students' motivation to learn how to speak, which is positive evidence for washback (Hirai & Koizumi, 2008) . Pronunciation. These criteria were created in order to cover the intended speaking ability sufficiently. As shown in Appendix B, each criterion has five hierarchal levels, which distinctly separates the performances between the upper and lower levels. The five levels were set up because they were the maximum that we could distinguish out of these performances. These levels and descriptors were made based on the construction procedures in the previous literature (e.g., Turner & Upshur, 1996; Koizumi & Kurizaki, 2002) and students' actual speech performances. We used two types of samples derived from two universities and each of us constructed an EBB scale separately to avoid constructor and sample effects as far as possible. Then, after thorough discussion, we made a final version of the EBB scale. Next, listening to the performances of three examinees who retold all the four stories, totaling 12 performances as benchmark speeches, and examining their transcriptions, we separately rated the performances with the pilot EBB scale to examine whether the scale could discriminate between the test takers, and discussed this matter until we reached agreement about the score.
Regarding a scale to compare with this EBB scale, we used Nakai's (1997) analytic scale, which is a modified FSI (Foreign Service Institute) scale (see Hughes, 2003) , because it was made for Japanese EFL learners and seemed best suited to score the SRST with only minor modifications. The analytic scale is composed of the following four criteria: (a) Communicative Efficiency, (b) Grammar, (c) Fluency, and (d) Pronunciation. The criteria are not exactly the same as the EBB criteria. In addition, each of the analytic criteria has only four hierarchical levels while each EBB criterion has five levels (see Appendix C). Although the same criteria and the number of levels might be better for the sake of comparison, we did not modify Nakai's (1997) scale much because our intention was to investigate whether the EBB scale could be used better than an existing scale to score the SRST.
Questionnaire.
A questionnaire was prepared for the raters who evaluated the examinees using both the EBB and analytic scales. It consisted of five questions concerning the practicality of the two scales. These questions are shown in Table 6 in the Results and Discussion section.
Procedure
All the students took the SRST. As shown in Figure 1 , first, they read a story silently for two minutes and then read aloud each of the three reading comprehension questions and answered them orally within a period of forty seconds per question (Appendix A). Next, they turned to the back of the sheet and retold as much of the story as possible while looking only at the four keywords to help them recall the story. They were also told to include their opinions about the story within two minutes. This procedure was repeated four times for the four stories, and the order of administering stories was varied for all the examinees to counterbalance the order effect. The examinees' utterances were recorded and later transcribed; however, the transcription was not used at the rating stage but only for the interpretation of the results. Regarding the scoring, six raters -four graduate students and two university teachers -who were majoring in English language education, had a training session for approximately three hours, using the benchmark performances. After training, each rater was assigned to rate approximately 10 examinees' performances. In order to avoid the order effect of the EBB and analytic scales, three raters evaluated their examinees using the EBB scale first, and two weeks later, they rated the same examinees with the analytic scale, without looking at the previously rated scores. The other raters did the same but in the reverse order. After scoring, five raters, excluding one rater who was an author of this study, answered the questionnaire. To obtain the inter-rater reliability of the ratings, about 40% (i.e., 22/52) of the performances were rated by two different raters. As seen in Table 1 , the agreement on each criterion was mostly moderate (.455 to .727 in the EBB scale; .455 to .773 in the analytic scale). When the ratio of the two raters who agreed with only one score difference was added to the exact agreement ratio, this agreement ratio was high (.773 to 1.000 in the EBB scale; .864 to 1.000 in the analytic scale). The results suggest that in most cases, two raters agreed on the rating of the same performance exactly, or disagreed with only one score difference. Since we considered this inter-rater reliability acceptable, the rest of the performances were rated by a single rater.
Results and Discussion
In order to determine how many stories are needed to achieve a high reliability in each scale (RQ1), the multivariate generalizability theory was used. The specific design was a fully crossed one facet (i.e., story) design with four dependent variables (i.e., four criteria). The EBB and analytic scales were analyzed separately, with missing data excluded. Rater facet was not included because the number of performances rated by two raters was small. First, the sources of variability with the one facet design were examined based on the generalizability (G) studies for one story. This story had four sources of variability:
(a) differences among objects of measurement (i.e., persons), (b) differences in item difficulty (i.e., stories), (c) the person-by-story interaction, and (d) random or unidentified events. The third and fourth sources of variability cannot be disentangled and are shown together (i.e., ps, e). As shown in Table 2 , the substantial variability of the scores measured by both the EBB and analytic scales was explained by the variance component for persons (p; e.g., 70.842% for EBB Communicative Efficiency and 69.811% for Analytic Pronunciation). To a lesser extent, the variability of the score was explained by the variance components for residual (ps, e), except for EBB Grammar & Vocabulary (53.673%) and Analytic Grammar (50.956%), and only slightly by the variance components for stories (s; 0.000% to 6.946%). This is rather a good result because the variability in the measurement largely reflects the differences in the examinees' intended abilities, except for both grammar scales. It also indicates that the stories were almost the same in terms of difficulty and that the relative standing of examinees did not differ much from story to story.
Next, using D studies, we examined how the reliability coefficient of each criterion changed depending on the number of stories. Since the nature of rating scales is criterion-referenced rather than norm-referenced, the absolute values of phi coefficients (Φ), were used for the interpretation of reliability instead of the relative values of generalizability (G) coefficients. We considered a phi coefficient of above .70 to be high in reliability as a speaking test (Lado, 1964) . Table 3 ). When we looked at the cut-off point of .70, EBB Communicative Efficiency and EBB Pronunciation were highly reliable and only one story was enough to achieve .70, while most of the Analytic criteria required two stories (see the underlined values in Table 3 ). However, both EBB Grammar & Vocabulary and Analytic Grammar needed three stories to obtain reliable ratings. Thus, overall, to assess examinees' performances in the SRST reliably, the EBB scale required fewer stories than the analytic scale. These results suggest that scores from the EBB scale tend to be slightly more generalizable than scores from the analytic scale, which contradicts the claims in a previous study (Fulcher, 2003) stating that results in the EBB scale were hard to generalize across tasks. In addition, we found that two stories would be sufficient to obtain a reliable score in both scales if we could successfully revise both grammar criteria. Since the grammar aspect was likely to be less generalizable across stories, we examined the scores and the transcription of students' utterances of the grammar criterion. As a result, it seems that a different length of utterances influenced the occurrence of grammatical errors. For example, Student A, as shown in Table 4 , obtained the best rating for EBB Grammar & Vocabulary in Story 3, in which she spoke very little, whereas she received the lowest rating for the same criterion in Story 4, in which she spoke more. In this manner, even such low-level students could memorize a few sentences of a story almost exactly, but when they spoke for longer, their grammatical ability was arguably reflected in their utterances.
Given this result, in order to assess students' grammatical knowledge accurately and consistently, a certain length of utterances may be needed. Thus, we will modify the grammar descriptors and give the lowest rating when the utterances contain only a few sentences, assuming that the grammatical knowledge of students who utter little is so lacking that they cannot produce a series of monologic sentences. On the other hand, the pronunciation criterion was the most reliable among the four criteria (see Table 3 ) although it also assesses an aspect of errors. This may be because grammar-related ratings can be improved if students memorize the exact sentences written in the story, whereas pronunciation does not improve readily from the written source.
Next, we examined to what extent the criteria of the EBB scale is related to specific criteria of the analytic scale, showing a multitrait-multimethod (MTMM) matrix. The methods we put in the matrix were the EBB and analytic rating methods, and traits examined were the four criteria of each method. In this matrix, correlations are divided into two types: convergent and discriminant. Convergent validity coefficients are correlations between measures of the same construct using different measurement methods (i.e., monotrait-heteromethod) or correlations between measures of the same construct using the same measurement methods (i.e., monotrait-monomethod), which should be high. Discriminant (also called divergent) validity coefficients are correlations between measures of different constructs using the same method of measurement (i.e., heterotrait-monomethod) or correlations between different constructs using different measurement methods (i.e., heterotrait-heteromethod; Crocker & Algina, 1986) . Ideally, these discriminant validity coefficients should be lower than the convergent validity coefficients.
Based on this theory, we identified which correlations would be convergent validity coefficients by comparing the descriptors of the EBB and analytic scales shown in Pronunciation measure almost the same trait. Thus, correlations between these criteria were regarded as convergent validity coefficients and were expected to be higher than the other coefficients.
A set of correlations among the eight criteria was first obtained for each story separately. However, since all the four sets were similarly patterned, the mean scores of the four stories were used as a final matrix as shown in Table 5 . The convergent validity correlations we predicted are indicated with underlines. Overall, the convergent and discriminant validities seem to be successfully distinguished. All the underlined convergent validity correlations were moderately high at .561 to .821 and were mostly higher than heterotrait-monomethod validity coefficients such as .277 between EBB Grammar & Vocabulary and EBB Content, and heterotrait-heteromethod validity coefficients such as .247 between EBB Grammar & Vocabulary and Analytic Pronunciation. Thus, the results were considered to provide strong evidence that the EBB scale can measure what we intended to measure, and that the constructs of the EBB scale are similar to those of the analytic scale. These results were also in line with Nakai (1997) and Koizumi and Kurizaki (2002) .
However, there were three cases where discriminant validity correlations were higher than convergent ones (see italicized values in Table 5 ). These were correlations of Analytic Pronunciation with EBB Content, Analytic Communicative Efficiency, and Analytic Fluency (r = .627, .708, and .632, respectively), which were higher than correlations between Analytic Pronunciation and EBB Pronunciation (r = .561). In this regard, Analytic Pronunciation seems to be problematic in that it failed to discriminate pronunciation from other aspects of speaking ability accurately. In contrast, EBB Pronunciation did not have such patterns, indicating that the pronunciation criterion in the EBB scale could differentiate pronunciation from the other traits such as content and fluency.
Regarding convergent validity coefficients, the correlations between EBB
Communicative Efficiency and EBB Content, between Analytic Communicative
Efficiency and Analytic Fluency, and between EBB Content and Analytic Fluency were very high (r = .814, .778, and .758, respectively) . The results indicate that in order to produce a "coherent story" as stated in the Communicative Efficiency criterion, both content and fluency aspects are necessary. However, though high convergent validity correlations were expected, such high relationships within the same scales (monotrait-monomethod validity correlations) may show a redundancy among the criteria. Thus, we may be able to combine EBB Communicative Efficiency and EBB Content into one. For the sake of practicality, by reducing the number of criteria from the current four criteria, raters may find it easier to give scores on all the three criteria while listening to a two-minute performance once.
Lastly, to answer RQ3, the practicality of the EBB and analytic scales were compared. As shown in Table 6 , it took approximately 1.5 hours to train raters for each scale, which seemed sufficient for all of them. However, Questions (2) and (3) showed that only two raters were able to rate all four criteria in one listening (i.e. within two minutes) using the EBB scale, whereas four raters were able to do so with the analytic scale.
In addition, as indicated in Questions (3) and (4), the raters spent slightly less time on scoring performances using the analytic scale, and found it easier to use. As indicated in Question (5), there seem to be at least three reasons for this. One is the difference in the number of levels in a criterion; the analytic scale has only four levels in each criterion while the EBB has five levels. Another reason is the difference in the format of each scale. Rater 2 felt that it was sometimes harder to make a binary decision in the EBB scale, while, as Rater 5 mentioned, the analytic scale was easier to score because she could simply move her eyes down to the descriptors from top to bottom until the performance fit the description. The third reason pointed out by some raters was that EBB Grammar & Vocabulary requires raters to count the number of grammatical and lexical errors, which means they have to listen to the whole performance just to satisfy this criterion. For all the above reasons, the current analytic scale with four levels in each criterion seems to be more practical than the EBB scale with five levels each. However, due to the vague band descriptors of the analytic grammar criterion, it also has a drawback. Rater 4 mentioned that due to its simple description, she had to establish some standards for herself in order to give scores, and said this might be a cause of inconsistency in rating among the raters. In fact, the lower reliability of the grammar criterion was revealed in the analysis of the D studies mentioned above. If the descriptors allow much leeway for using one's own interpretations, since judging performances involves different kinds of knowledge due to raters' different backgrounds and characteristics, it is not expected that raters will agree with each other even though rater training is provided (e.g., Eckes, 2008; Lumley & McNamara, 1995) .
The result that the EBB scale had lower practicality than the analytic scale seems to be somewhat different from the previous literature (Turner & Upshur, 1996 .
However, the practicality of rating scales may vary depending on other conditions and contexts such as the number of levels of each criterion. Therefore, in order to get more generalizable results, further comparisons are necessary.
Based on the results, three points need to be considered in order to create a better scale for the SRST. First, the Grammar & Vocabulary criterion needs to be revised.
Counting grammatical and lexical errors seems to be difficult and inefficient since raters cannot concentrate on other criteria (i.e., Communicative Efficiency, Content, and Pronunciation). Second, as suggested above, if we stick to the current five levels in each criterion but still enhance the practicality of the EBB scale, reducing the number of criteria by combining the communicative efficiency and fluency criteria into one might be a reasonable solution. Considering the fact that three out of five raters could not rate examinees on all the four criteria by listening to a performance once, this revision is worth considering. Third, the binary format of the EBB scale may need to be considered.
One idea is to adopt the format of an analytic scale but use the empirically derived descriptors as created in the present EBB scale.
Conclusion
This study attempted to show the reliability, validity, and practicality of the EBB (Empirically derived, Binary-choice, Boundary-definition) scale in comparison to the existing analytic scale, in scoring the Story Retelling Speaking Test (SRST). Three research questions (RQs) were posed. RQ1 investigated how many stories were needed to achieve high reliability in the two scales. The results of the generalizability theory suggest that in order to achieve high reliability (Φ = .70 or more), two stories would be necessary in the SRST except for the grammar criterion, and that the results using the EBB scale are mostly consistent across stories and are slightly more generalizable than the results using the analytic scale. RQ2 examined whether the EBB scale was related to the analytic scale as intended. A multitrait-multimethod approach revealed that in general, correlations between the same or similar traits were higher than those between different traits. Thus, it was found that the EBB and analytic scales can generally assess the intended constructs. Lastly, to answer RQ3, practicality was compared based on the feedback of the raters, and the EBB scale was found to be less practical than the analytic scale, mainly due to its binary format and the fact that is has more levels for each criterion.
The results did not lead us to determine which scale was more useful for the SRST.
The EBB scale was slightly superior in reliability and validity, whereas the analytic scale excelled in practicality. However, the results helped us find points for revision in the scales. First, the descriptors of EBB Grammar & Vocabulary criterion should be modified. Second, the Communicative Efficiency and Content criteria of the EBB scale can be combined to enhance its practicality. Third, the current EBB binary format might be changed into one similar to the analytic scale. Since both scales have strengths, combining the good aspects of these scales may enable us to create a better scale in the future.
Implications and Further Research
Even though more than ten years have passed since the EBB scale was proposed (Upshur & Turner, 1995) , EBB scales have not been constructed and used much. There may be at least two reasons for this. First, there has been little empirical investigation of EBB scales, so their characteristics have not been well understood. Another reason may be that developing an EBB scale for each test task is laborious work. Some may feel that the benefits of doing this work for each task do not justify the effort involved. The present study, however, demonstrated that the same EBB scale can be used for different stories and it functions as well as, or better than an analytic scale in the context of the Story Retelling Speaking Test. In this regard, this study is significant because it may facilitate the construction and use of an EBB scale for classroom-based assessment. In addition, using an EBB scale with multiple criteria may help students recognize the importance of these aspects of speaking ability and provide diagnostic profiles of their speaking ability.
In the future, it will be necessary to conduct scale revisions and rescore the SRST performances in order to re-examine the reliability, validity, and practicality of the revised scale. In particular, the present study revealed that there is much to be done on practicality, and this seems to be a prerequisite for classroom-based speaking assessment. We also need to employ other qualitative and quantitative methods such as many-facet Rasch measurement using FACETS (e.g., McNamara, 1996) , that can detect and measure rater and task effects and provide a more detailed profile of each criterion.
We hope that through these revisions and analyses, a more practical and reliable scale can be made and that this may help teachers increase classroom assessment opportunities and consequently enhance Japanese students' speaking ability.
